gEL; (H; m), ( for some m >__ o) and it was proved that f E H~2 ~ 1 + m?> -1 _ In all these references, the strategy of proof was always basically the same: Fourier transform f ; g, f ' and the equation ( 1 ) [15] ) while if q = p = 2, i = o, we recover s = (2 ( 1 + m)) -1 as in [9] . Let us also emphasize that the methods used in [15] , [9] [15] play an important role in the global existence proof for Boltzmann equations due to the first two authors ( [7] , [8] ). Similarly, the averaging results of [9] lead to the studies of Vlasov-Maxwell [9] (6) and (7) (12) and (14) .. The proofs of (16) and (17) are similar and we will only give the one of (17) . We use Cauchy-Schwarz inequality and we find for all ç
Since BIi E L 00 and is compactly supported, the last term may be estimated by since cp2 E L2 (R). At this point, (17) 
1).
Before we present precise results on such general situations, we would like to make a few remarks on the above argument. Clearly, the heart of the matter lies in the inequalities (22), (23) (1) and (2) . We will not do so here and we just present (without proofs) the analogues of Theorems 2 and 3 for the case of (2) .
